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Features

e 512 x 18 (CY7C455), 1,024 x 18
(CY7C456), 2,048 x 18 ( CY7C457)
FIFO buffer memory

Expandable in width

Expandable in depth

High-speed 70-MHz standalone;
50-MHz cascaded

Supports free-running 50% duty cycle
clock inputs

Empty, Fuil, Half Full, and program-
mable Almost Empty and Almost Full
status flags

Parity generation/checking

Fully asynchronous and simultaneous
read and write operation

Output Enable (OE) pin
Independent read and write enable
pins

Center power and ground pins for re-
duced noise

52-pin PLCC and 52-pin PQFP
Proprietary 0.8u CMOS technology
TTL compatible

YPRESS

PRELIMINARY

CY7C455
CY7C456
CY7C457

512x18,1Kx18,and 2K x 18
Cascadable Clocked FIFOs
with Programmable Flags

Functional Description

The CY7C455, CY7CA456, and CY7C457
archigh-speed,low-power, first-infirst-out
(FIFO) memories with clocked read and
write interfaces. All are 18 bits wide. The
CY7CA455 has a 512-word memory array,
the CY7C456 has a 1,024-word memory
array, and the CY7C457 has a 2,048-word
memory array. The CY7C455, CY7CA456,
and CY7C457 can be cascaded to increase
FIFO depth. Programmable features in-
clude Almost Full/Empty flags and genera-
tion/checking of parity. These FIFOs pro-
vide solutions for a wide variety of data
bufferingneeds, including high-speed data
acquisition, multiprocessorinterfaces, and
communications buffering.

These FIFOs have 18-bit input and output
ports that are controlled by separate clock
and enable signals. The input port is con-
trolled by a free-running clock (CKW) and
a write enable pin .

When ENW is asserted, data is written
into the FIFO on the rising edge of the

CKW signal. While ENW is held active,
data is continually written into the FIFO
on cach CKW cycle. The output port is
controlled in a similar manner by a free-
running read clock (CKR) and a read en-
able pin (ENR). In addition, the
CY7CA455, CY7C456, and CY7CAS7 have
an output enable pin (OE). The read
(CKR) and write (CKW) clocks may be
tied together for singleclock operation or
the two clocks may be run independently
for asynchronous read/write applications.
Clock frequencies up to 71.4 MHz are
achievable in the standalone configura-
tion, and up to 50 MHz is achievable when
FIFOs are cascaded for depth expansion.

Depth expansion is possible using the cas-
cade input (XT), cascade output (XO), and
First Load (FL) pins. The XO pin is con-
nected to the XTI pin of the next device, and
the XO pin of the last device should be
connected to the XI pin of the first device.
The FL pin of the first device is tied to V.

Logic Block Diagram Bo- 17 Pin Configuration
INPUT
REGISTER LCC/PLCC/PQFP
Top View
CKw ENW
l l FLAG/PARITY
PROGRAM D13
HRTE REGISTER D14
I | D15
___.J D6
RN 17
FLAG =
LOGIC =
RAM MR
] ARRAY 1 CKR
WRITE 1024 x READ a8
2048x 18 [
POINTER ol POINTER Q17/PC2FES
] Q16
[ |[ENRNRN Qts
MR FE—. RESET 2223 26 27 28 29 32
Locic T W W M DS S N M =T
7 7 3855 $5855553
TRI-STATE & >
%1 —w| EXPANSION OUTPUT REGISTER oL >
U L«
c455-1 cA55-2
Qo - 7, Q/PG1/PET
Co e Q#IPGZIFEE CkR  ENR
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Functional Description (continued)

The CY7CA455, CY7CA456, and CY7CA457 provide three status pins.
These pins are decoded to determine one of six states: Empty, Almost
Empty, Less than or Equal to Half Full, Greater than Half Full, Al-
most Full, and Full (see Table 1). The Almost Empty/Full flag
(PAFE) shares the pin on the CY7C455, CY7C456, and
CY7CA457. This flag is valid in the standalone and width-expansion
configurations. In the depth expansion, this pin provides the ex-
pansion out (XO) information that is used to signal the next FIFO
when it will be activated.

The flags are synchronous, i.e., they change state relative to either
the read clock (CKR) or the write clock (CKW). When entering or
exiting the Empty and Almost Empty states, the flags are updated

Selection Guide

exclusively by the CKR. The flags denoting Half Full, Almost Full,
and Full states are updated exclusively by CKW. The synchronous
flag architecture guarantees that the flags maintain their status for
some minimum time. This time is typically equal to approximately
one cycle time.

The CY7C45X uses center power and ground for reduced noise.
All configurations are fabricated using an advanced 0.8y N-well
CMOS technology. Input ESD protection is greater than 2001V,
and latch-up is prevented by the use of guard rings and a substrate
bias generator.

7C45X~14 7C45X--20 7C45X~30
Maximum Frequency (MHz) 71.401 50 333
Maximum Cascadable Frequency N/A 50 333
Maximum Access Time (ns) 10 15 20
Minimum Cycle Time (ns) 14 20 30
Minimum Clock HIGH Time (ns) 6.5 12
Minimum Clock LOW Time (ns) 6.5 12
Minimum Data or Enable Set-Up (ns) 5 9
Minimum Data or Enable Hold (ns) 1
Mazximum Flag Delay (ns) 10 15 20
Maximum Current (mA) | Commercial 160 140 120
Military/Industrial 180 160 140
CY7C455 cYrC456 | CY7C457
Density 512x18 1,024x18 2,048x18
| OE, Depth Cascadable Yes Yes Yes
Package 52-Pin LCC/PLCC/PQFP | 52-Pin LCC/PLCC/PQFP | 52-Pin LCC/PLCC/PQFP
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. - 65°Cro +150°c ~ Latch-Up Current ..............oooveiennes > 200 mA
B ﬁpﬁggﬂam e _s5°Cto +125°c  Operating Range
]S;g%zl\t;oltaie t?' C:]r:)urgi Pot;ntial ....... - 05V 1o +7.0V Range Tefn'ggig':‘:n Vee
in High Z Stater . ... SO —05Vio +70v | Commercial 0°Cto +70°C 5V = 10%
DClInput Voltage ...................... - 30Vto+70v  |Industrial - 40°Cto +85°C 5V = 10%
Output Current into Outputs (LOW) .............. 20mA  |Militaryl?] - 55°Cto +125°C 5V = 10%

Note:
1. 71.4MHz operation is available only in the standalone configuration.

2. Ta is the “instant on” case temperature.

B 2589bbL2 0013409 054 EN
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Pin Definitions
Signal Name |Y1/O Description
Dg-17 I {Data Inputs: When the FTFO is not full and ENW is active, CKW (rising edge) writes data (Dg — 17) into the

FIFO’s memory. If MR is asserted at the rising edge of CKW, data iswritten into the FIFO’s programming regis-
ter. Dg, 17 are ignored if the device is configured for parity generation.

Q-7 O | Data Qutputs: When the FIFO is not empty and ENR is active, CKR (rising edge) reads data (Qp - 7, Qg _ 16)

Qs - 16 out of the FIFO’s memory. If MR is active at the rising edge of CKR, data is read from the programming
register.

Qg¢/PGI/PEL | O |Function varies according to mode:

Q19/PG2/PEZ Parity disabled — same function as Qg — 7 and Qg _ 5

Parity enabled, generation — parity generation bit (PGy)
Parity enabled, check — Parity Error Flag

ERNW 1 | Enable Write: Enables the CKW input (for both non-program and program modes).
ENR 1 | Enable Read: Enables the CKR input (for both non-program and program modes).

CKW I | Write Clock: The rising edge clocks data into the FIFOwhen ENW is LOW; updates Half Full, Almost Full, and
Full flag states. When Hé is asserted, CKW writes data into the program register.

CKR I }Read Clock: The rising edge clocks data out of the FIFO when ENR is LOW; updates the Empty and Almost
Empty flag states. When is asserted, CKR reads data out of the program register.

" O | Half Full Flag: Synchronized to CKW.
EF O | Empty or Full Flag: E is synchronized to CKR,; F is synchronized to CKW.

PAFE/RO O | Dual-Mode Pin:

No;gascaded — programmable Almost Full is synchronized to CKW; Programmable Almost Empty is synchro-
nized to CKR.

Cascaded — expansion out signal, connected to X1 of next device.

Expansion-In Pin:
Not Cascaded — X1 is tied to Vss.
Cascaded — expansion Input, connected to XO of previous device.

First Load Pin: _ _

g:ascadegl — the first device in the daisy chain will have FL tied to Vs; all other devices will have FL tied to Ve
igure 1).

Not Cascaded — tied to Vcc.

ol

Al

5

Master Reset: Resets device to empty condition.

Non-Programming Mode: Program register is reset to default condition of no parity and PAFE active at 16 or
less locations from Full/Empty.

Programming Mode: Data present on Dy - g is written into the programmable register on the rising edge of
CKW. Program register contents appear on Qg — g after the rising edge of CKR.

OE 1 | Output Enable for Qo — 7, Qo - 16, Qy/PG1/PEI and Q17/PG2/PEZ pins.

B 2589662 0013410 47 W




U440, MUSIUY, ULouUs O, 15R2E

Revision: Tuesday, December 14, 1993

CY7C455
% CY7C456
== PRELIMINARY CY7C457
== CYPRESS
Electrical Characteristics Over the Operating Rangel3]
7C45X—-14 | 7C45X-20 | 7C45X-30
Parameter Description Test Conditions Min. { Max. | Min. | Max. | Min. | Max. | Unit
Vou QOutput HIGH Voltage | Voc = Min, Iog = - 20mA 24 24 24 A"
VoL Qutput LOW Voltage | Vcc = Min, Igr, = 8.0mA 04 04 0.4 v
v Input HIGH Voltage 22 | Vee | 22 | Vee | 22 | Vee | V
V4 Input LOW Voltage ~30] 08 |-30)] 08 |—-30]| 08 v
Irx Input Leakage Vee = Max. -10| +10 | -10} +10 | —10 | +10 | pA
Current
Iost! Qutput Short Ve = Max., Voyt = GND -9 -9% -9 mA
Circuit Current
IozL Output OFF, High Z | OF > Viy, Vss < Vo < Ve -10|+10|—-10|+10]—-10}+10} uA
Iozu Current
Iccyl®] Operating Current Vee = Max, Ioyt = 0 mA | Com’l 160 140 120 | mA
Mil/Ind 180 160 140 | mA
Iccl”] Operating Current Vee = Max, Ioyt = 0mA | Com'l 90 90 90 | mA
Mil/Ind 100 100 100 | mA
Ispl8] Standby Current Vee = Max, Ioyt = 0 mA | Com? 40 40 40 | mA
Mil/Ind 40 40 40 | mA
Capacitancel]
Parameter Description Test Conditions Max Unit
Cin Input Capacitance Ta =25°C,f =1 MHz, 10 PF
Cout Output Capacitance Vcc =50V 12 pF
AC Test Loads and Waveforms!10. 11,12, 13, 14]
R1 500Q
o —— ALL INPUT PULSES
OUTPUT q 3.0V o " 909160%
CL I 3 2.339 GND 10%
INCLUDING == j_- s3msal |- =3ns
JIGAND ~ = i
SCOPE c455-3 4554
Equivalent to: THEVENIN EQUIVALENT
200Q
OUTPUT & o o2V
Notes:

3. See the last page of this specification for Group A subgroup testing in-

formation.

4, The Vyyand Vyy_specifications apply for all inputs except XI and FL.
The XP:) of the pre-
vious device or Vss. FL must be connected to either Vss or Vee.

5. Testno more than one output at a time for not more than one second.

6. Input signals switch from 0V to 3V with a rise/fall time of less than 3
ns, clocks and clock enables switch at maximum frequency (fmax),

in is not 2 TTL input. It is connected to either

while data inputs switch at fmax/2. Outputs are unloaded.

7. Input signals switch from 0V to 3V with a rise/fall time less than 3 ns,
clocks and clock enables switch at 20 MHz, while the data inputs switch

at 10 MHz. Outputs are unloaded.

Bl 2589kkLZ2 0013411 702 HN

8. Al input signals are connected to V. All outputs are unloaded.

Read and write clocks switch at maximum frequency (fmax)-

toHZ.

9. Tested initially and after any design or process changes that may affect
these parameters.

10. Cp = 30 pF for all AC parameters except for toyz.

11. C =5 pF fortonz.

12. All AC measurements are referenced to 1.5V except toE, toLz, and

13. tog and top z are measured at = 100 mV from the steady state.

4. topz is measured at +500 mV from Vg and — 500 mV from Vou.
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Switching Characteristics Over the Operating Range(3- 1]
7C45X—-14 | 7C45X~20 | 7C45X—~30
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tckw Write Clock Cycle 14 20 30 ns
tckr Read Clock Cycle 14 20 30 ns
tckH Clock HIGH 6.5 9 12 ns
tckL Clock LOW 6.5 9 12 ns
ta Data Access Time 10 15 20 ns
toH Previous Output Data Hold After Read HIGH 0 0 0 ns
tFy Previous Flag Hold After Read/Write HIGH 0 0 0 ns
tsp Data Set-Up 5 7 9 ns
tuDp Data Hold 1 1 1 ns
tSEN Enable Set-Up 5 7 9 ns
taeN Enable Hold 1 1 1 ns
toE OE LOW to Output Data Valid 10 15 20 | ns
toLz® 18] | OE LOW to Output Data in Low Z 0 0 0 ns
topzl™ 6] | OFE HIGH to Output Data in High Z 10 15 20 | ms
teg Read HIGH to Parity Generation 10 15 20 ns
teE Read HIGH to Parity Error Flag 10 15 20 ns
teD Flag Delay 10 15 20 ns
tskewill”] | Opposite Clock After Clock 0 0 0 ns
tskew2!18] | Opposite Clock Before Clock 14 20 30 ns
tPMR Master Reset Pulse Width (MR LOW) 14 20 30 ns
tSCMR Last Valid Clock LOW Set-Up to MR LOW 0 0 0 ns
tOEMR Data Hold From MR LOW 0 0 0 ns
tMRR Master Reset Recovery 14 20 30 ns
(MR HIGH Set-Up to First Enabled Write/Read)
tMRF MR HIGH to Flags Valid 14 20 30 ns
tAMR MR HIGH to Data Outputs LOW 14 20 30 ns
tsMRP Program Mode—MR LOW Set-Up 14 20 30 ns
tHMRP Program Mode—MR LOW Hold 10 15 20 ns
trTP Program Mode—Write “TIGH to Read HIGH 14 20 30 ns
tap Program Mode—Data Access Time 14 20 30 ns
tonp Program Mode—Data Hold Time from MR HIGH 0 0 0 ns
lI‘ISt).te'ls"ci,st conditions assume signal transition time of 3 ns or less, timing ref- clock for Empty and Almost Empty flags, and CKR is the the opposite

16.

17.

erence levels of 1.5V, and cutput loading as shown in AC Test Loads
and Waveforms and capacitance asinnotes 10 and 11, unless otherwise
specified.

At any given temperature and voltage condition, toy 7 is greater than
tonz for any given device.

tsKEW1 is the minimum time an opposite clock can occur after a clock
and still be guaranteed not tobe included in the current clock cycle (for
purposes of flag update). If the opposite clock ocours less than tggew;
after the clock, the decision of whether or not to include the opposite
clock in the current clock cycle is arbitrary. Note: The opposite clock is
the signal towhich a flag is not synchronized; i.e., CKW is the opposite

B 25396562 0013412 b4 HE

18.

clock for the Almost Full, Half Full, and Full flags. The clock s the sig-
nal to which a flag is synchronized; i.e., CKW is the clock for the Half
Full, Almost Full, and Full flags, and CKR is the clock for Empty and
Almost Empty flags.
tsKEw? is the minimum time an opposite clock can occurbefore aclock
and still be guaranteed to be included in the current clock cycle (for
gurposes of flag update). If the opposite clock occurs less than tskEw?
efore the clock, the decision of whether or not to include the opposite
clock in the current clock cycle is arbitrary. See Note 17 for definition
of clock and opposite clock.
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Switching Waveforms

Write Clock Timing Diagram torw

ja— tCKH ] tekL
Crw 7/m_) DISABLED WAITE N\
tsp tho
W 00 T KIXKKIIIKK
tien

AXXHK

tsen
ENW
1 trr

N

XX XXX XXX

tsen »| then
B, P 7 > KXX
- 1y
o 1 o 1 CASS-5
Read Clock Timing Diagram o
KR
- toxn ok, ——»
CKR 7/_EuﬁL7 DISABLED READ '\
t ]
ton
Qo 17 PREVICUS WORD NEW WORD
tsEN tHEN
ER d KX XXX XXX
Tk KX
ten - t3EN then
EfF, PAFE
- {rn
trp ] trD | cAS5-6
Master Reset (Defaunlt with Free-Running Clocks) Timing Diagram[!%: 20,21, 22]
temR
MR 3\ 7../

tscMR ‘
CKw

/7 N\

4 tmRR
FIRST
WRITE

ENW

tscmr

CKR _/_\l:-

/N

\

e— tyag —J/—L_

w__/

AN

toHm  — fe—— Lo ——>
o o TR RK K e
[e—— tMRF ——>
EFFRFE XXX XXX KT KN,
je— tMRF ———
HF

B 2589662 0013413 5485
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Switching Waveforms (continued)
Master Reset (Programming Mode) Timing Diagram(2!- 22]

o tsmMpp —> tHMRP
MH \_‘ 5 /
tscmR tokH
CKW LAST Y pem N
VALID I wWRmE I\
WRITE
ENW LOW p— tFTP ——y
tso thp
LAST PG 4 N N N
tscmRr ———— tsMRp ————> timAP
CKR LAST m
VALID 7 READ -J\
READ
ENR  ow - toKH
toHMR o tap toHp t tamn
Go-17___ woomn XX XXX rauworo SO oo
¢455-8
Master Reset (Programming Mode with Free-Running Clocks) Timing Diagram(?!, 22]
fa— tsmpp ——» lF tHMRP
MR 5\ o lcxw —» 7/
tscmr tokn ok
SIS AN ™ W NN
WAHZ WHITE
tsen tHen

w7 .

[+ trrp —

so-n BN B OO SOOI D T T O

- le— tcxn —-’
tscmr ft———— tgMpp ———————™ tHurp ——»j=—— MRR
LI NV ANV ARNE £
READ
READ tokH tox

R S LN

j——— taApqpg ———>

toHMR fe— tap tonp
Qg -17 VALID DATA ><>< PGM WORD XXXX}\ ouf%?s“vj:w

cA55-9

Notes:
19. To only perform reset (no programming), the following criteria must 21, Alldataoutputs (Qq — 17) go LOW as aresult of the rising edge of MR

be met: DE'NW or CKW must be inactive while MR is LOW, after tamr.
20. To only perform reset (no programming), the following criteriamust ~ 22. In this example, Qg — ;7 will remain valid until toppyr if either the first

be met: %NK or CKR must be inactive while MR is LOW. read shown did not occur or if the read occurred soon enough such that

the valid data was caused by it.
7

B 25896b2 0033414 41l EE
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Switching Waveforms (continued)
Read to Empty Timing Diagram{23. 26. 27]

COUNT

CY7C455
CY7C456
CY7C457

PRELIMINARY

1 1 (NO CHANGE) 0
LATENT CYCLE

RS
% ENABLED
READ

UPDATE
READ

CKR

— lgKEW1 —te— tgkEW2 — ™

cKW . w N\
/ ENABLED

WRITE
EF pe— e 1

Read to Empty Timing Diagram with Free-Running Clocks[23 24, 25, 26]
COUNT 1 0 1
AN NN
FLAG ENABLED IGNORED
UPDATE READ READ

=~ trp [~ trp

c455-11

LATENT CYCLE o

R3
IGNORED
READ

CKR 7M AEAD
KON

e—— tgkEW1 ——————1e— tskEwe ——

ENR

CKW /s w w2 wa \;4\_/ w
ENABLED
WRITE
HF HIGH
[«— trp [*— tp tro
EF
PAFE Low
¢455-10
Notes:

26. CKR is clock and CKW is opposite ¢clock.

27. R3 updates the flag to the Empty statc by asserting E/F. Because W1
occurs greater than tskew after R3, R3 does not recognize W1 when

23. “Count” is the number of words in the FIFO.
24. TheFIFOisassumedtobe lFrogmmmodwith P>0(i.c., PAFE doesnot
transition at Empty or Full).

25.

R2 is ignored because the FIFO is empty (count = 0). It is important
tonote that R3 isalso ignored because W3, the first enabled wiite after
empty, occurs less than tgggw? before R3. Therefore, the FIFO still
appears empty when R3 occurs. Because W3 occurs greater than
tskew? before R4, R4 includes W3 in the flag update.

B 2539LbL2 0013415 358 WA

updating flag status. But because W1 occurs tskgwz before R4, R4 in-
cludes W1 in the flag update and, therefore, updates FIFO to Almost
Empty state. It is important to notc that R4 is a latent cycle; i.c., it only
updates the flag status regardless of the state of Eﬁrﬁ It does not
change the count or the FIFO’s data outputs.
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Switching Waveforms (continued)
Read to Almost Empty Timing Diagram with Free-Running Clocks(23, 26. 28]

COUNT 17 16 17 18
R R2 R3
N SN NS VAN
READ
ENR / AN
- tskEwr ~—> e—— tskEW2 ——>
CKW
SN Aam Al S\ s
WRITE WRITE
\ /

HAF HIGH

EF HIGH

f— tp e tFD e—— trp
FAFE

Read to Almost Empty Timing Diagram with Read Flag Update Cycle with Free-Running Clocks[23. 26, 28, 29, 30]

CcA55-13

18 (no change)
FLAG UPDATE CYCLE

COUNT 17 16

CKR a1
ENABLED
READ

WRITE

HE HGH
EF HIGH
pa— QFD pet— tFD jet—— tFD T
FRFE e
c455-12

Notes:

28. The FIFO in this example is assumed to be programmed toitsdefault  30. When making the transition from Almost Empty to Intermediate, the
flag values. Almost Empty is 16 words from Empty; Almost Full is 16 count must increase by two (16 #18; two enabled writes: W2, W3) be-
locations from Full. fore a read (R4) can update flags to the Less Than Half Full state.

29. R4 only I‘u&:g;tles the flag status. It does not affect the count because

is .

BB 2589bkL2 00L34lb 294 HE
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Switching Waveforms (continued)
Write to Half Full Timing Diagram with Free-Running Clocksl? 31. 32 33]

CKw
ot~ {5KEWE ™ p—— {sKEWD —
4N A A4 N4
ENABLED ENABLED
READ READ
ENA yd

he— trp te— trp je— tep
HF

EF HIGH

PAFE HIGH c455-14

Write to Half Full Timing Diagram with Write Flag Update Cycle with Free-Running Clocks(23- 31,32, 33, 34, 35]

1023 (511]
[255] {no change)
COUNT Egogi [120;2951 [15}:‘51 12225] FLAG UPDATE CYCLE

j— tgKEW2 —>

f— tokEWT —
CKR
T N\ AN AzN__ ™ Rs Re 7
READ

READ

| /

jo— tep - 1Fp [ tp
AF

E/F HIGH
FAFE  HiGH 456-15
Notes:
31. CKW is clock and CKR is opposite clock. 34. The HFwrite flagupdate cycle does not affect the count because ENW
32. Count = 1,025 indicates Half Full for the CY7C446 and CY7C456. is HIGH. It only updates HF to HIGH.
Count = 513 indicates Half Full for the CY7C447 and CY7C457.  35. Whenmaking the transition from Half Full to Less Than Half Full, the
Count = 257 indicates Half Full for the CY7C448 and CY7CA458. count must decrease by two (ic., 1,025 #1,023; two cnabled rcads: R2
33. When the FIFO contains 1,024 [512] [256] words, the rising cdge of the and R3) before a write (W4) can update flags to less than Half Full.
next enabled write causes the HE to be true (LOW).

10
M 2589662 00L341L7 120 WA
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Switching Waveforms (continued)
Write to Almost Full Timing Diagram{23: 28, 31, 36, 37]
cour 38| 22 =, 25 | =g
[[494]] [4957]] 496 [[495] [[494] 250 110151
P B
cKw AN (o
WRITE e
1 FLAG UPOATE",
ENW LOW P ..
< tskEW1 -I l‘—' tskewz
cKR A enatieo ENABLED N\
READ READ
ENR ow
=« trD o fa— trp fe— trp Al
FFFE ~ . |
HF  Low
EF  HeH

¢A55-17

Write to Almost Full Timing Diagram with Free-Running Clocks(23> 28, 31]

2032
[1018)

cont  Goin 3o Gosa oy
feesi t406] st f40e] f428]
ENABLED ENABLED
WRITE WRITE

ENW

"

- tskewi >
CKR

N

AN

2031

— tEW2 ——

RS R6

ENABLED ENABLED
READ READ
'\ /
RF LOW
EF HIGH
— trp =— trp j— trp
PAFE
©455-18
Notes:

36. W2 updates the flag to the Almost Full state by asserting PAFE. Be-

cause R1occurs greater than tsgew after W2, W2 doesnot r

R1 when updating flag status. W3 includes R2 in the flag update be-
greater than tsgew2 before W3. Note that W3 docs

cause R2 occurs
not have to be enabled to update flags.

B 2589662 0013414 OL7 M

37. Thedashed linesshow W3asaflagupdate write rather than an enabled

write because ENW is HIGH.

11
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Switching Waveforms (continued)

Write to Almost Full Timing Diagram with Write Flag Update Cycle and Free-Running Clocks(23: 28.31]

2030 (10
[494] (no[ d\aﬂge)

FLAG UPDATE CYCLE

om| o foin
CounT ([495? [[495]] {[4951

CKW w1 /N
e
ENW /
0@ _ /TN Ao\
ENABLED
READ

ENR
HF Low
EF HIGH
pe— tep p— tep j— tp
FAFE
©455-18
Write to Fall Flag Timing Diagram with Free-kunning Clocksl23 31, 38]
coUNT 0% Toa Soos LTENTOOE o] e on
l[su]] 0 l[512 5] ey o
CKW w1 w3 w4 W5 we
7] eNABLED IGNORED \GNORED FLAG ENABLED IGNORED
WRIE WRITE WRITE UPOATE WRITE WRITE

tokewe

o SIS | I

e gKEW1 —— ¢ fgKEw2 —>

w___ S N AN NN N

READ
U
AF Low
— tzp -— tp — trp
EF
PAFE Low
455-19
Note:
38. W2is ignored because the FIFQ is full (count = 2,048 [1,024] [512]). the FIFO still appears full when W3 occurs. Because R3 occurs greater
Itis important to note that W3 is also ignored becausc R3, the first en- than tsxew? before W4, W4 includes R3 in the flag update.

abled read after full, occurs less than tggews before w3, Therefore,

12
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Switching Waveforms (continued)
Even Parity Generation Timing Diagram(35: 40]

CKxR 4 ENABLED READ \, / DISABLED READ \
r trg {
FE1| (FE2) *

@0 crmronmtfis, XXX X XX oo ore:
LU ON AXXX XY NOXXXXX

Even Parity Generation Timing Diagram({3% 41]

CKR 7“ ENABLEDREAD '\ /  DISABLEDREAD N\

PE,, (PE2) n—

(09(301— 6; o%%%ﬂggg%ﬁ?gs X><><><><X Even EVJ%%%DSF 1s
LOTON A NXXXXX

c455-21
Notes:
39. In this example the FIFO is assumed to be programmed to generate  40. If Qg—7 “new word” also has an even number of 1s, then PG1 stays
even parity. The Qp—7 word is shown. The example is simiar for the LOW.
Qg-16 word. 41, IfQo_7 “newword” also has odd number of 1s, then PG1 stays HIGH.

13
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Switching Waveforms (continued)

Even Parity Checkingl*Z]
WRITEM WRITE M+1 WRITE M+2
f
ENW f
+f

CKR /—-\—7 m
AEAD M READ M+1 READ M+2

= Jc /

F g
2

[+~ tre - tpe

PE,
(FE2)

Q 8 LSBs OF 8LSBs OF 8 LSBs OF 8LSBs OF
0-7 r,wonn M-1 WORD M WGORD M+1 WORD M+2

(Qg—16) >

©455-22

Output Enable Timing(43: 44]
CKR / READ M+1 \

ENR oW

OE R
tonz toe >
VALID DATA

VALID DATA
WOQRD M WORD M+1

Qo-17

foz ¢455-23

Notes:
42, In this example, the FIFO is assumed to be programmed to checkfor  44. IfENRwas HIGH around the rising edge of CKR. (i.¢., read disabled),
even parity. The Qy-7 word is shown. the valid data at the far right would once again be word M instead of

43. This example assumes that the time from the CKR rising edge to valid word M+1.
word M+1 > ta. The Qp_7 word is shown.

14
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Architecture

The CY7C45X consists of an array of 512, 1,024, or 2,048 words of

18 bits each (implemented by a dual-port array of SRAM cells), a

read })ointer, a write pointer, control si%als (CKR, CKW, ENR,
kd

and MR), and flags (HF, E/F, . The CY7C45X also
includes the control signals(GE FL, X1, and XO for depth expan-
sion.
Resetting the FIFO

Upon power-up, the FIFO must be reset with a Master Reset
cycle. This causes the FIFO to enter the Empty condition
signified by E/F and PAFE being LOW and HF being HIGH. All

data outputs (Qg — 17) go low at the rising edge of MR. In order for
the FIFO to reset to its default state, a failing edge must occur on
MR and the user must not read or write while MR is LOW (unless

ENR and/or ENW are HIGH or unless the device is being pro-
grammed). Upon completion of the masterresetcycle, alldataout-
putswill go LOW tour after MR is deasserted. All flags are guar-
anteed to be valid tygre after MR is taken HIGH.

FIFO Operation

When the ENW signal is active (LOW), data present on the
Dy - 17 pins is written into the FIFO on each rising edge of the
CKW signal. Similarly, when the ENR signal is active, data in the
FIFO memory will be presented on the Qg — 17 outputs. New data
will be presented on each rising edge of CKR while ENR is active.

must set up tsgn before CKR for it to be a valid read func-
tion. ENW must oceur tggy before CKW for it to be a valid write
function.

An output enable (OE) pin is provided to three-state the Qg _ 17
outputs when OE is asserted. When OE is enabled (low), data in
the output register will be available to the Qg - 17 outputs after
toE. If devices are cascaded, the OE function will only output data
on the FIFO that is read enabled.

The FIFO contains overflow circuitry to disallow additional writes
when the FIFOis full, and underflow circuitry to disallow addition-
al reads when the FIFO is empty. An empty FIFO maintains the
data of the lastvalid read on its Qg — ;7 outputs even after addition-
al reads occur.

Programming

The CY7C45X is programmed during a master reset cycle. If MR
and ENW are LOW, a rising edge on CKW will write the Dg _ g, 19
or11 inputsinto the programming registerl*5), MR mustbe setup a
minimum of tsprp before the program write rising edge and held

tymrep after the programwrite falling edge. The user has the ability
to also perform a program read during the master reset cycle. This
will occur at the rising edge of CKR when MR and ENR are as-
serted. The program read must be performed a minimum of tprp
after a program write, and the program word will be available top
after the read occurs. If a program write does not occur, a program
read may occur a minimum of tsprp after MR is asserted. Thiswill
read the default program value.

When free-running clocks are tied to CKW and CKR, program-
ming can still occur during a master reset cycle with the adherence
toafewadditional timing parameters. The enable pins must be set-
up tsgn before the rising edge of CKW or CKR. Hold times of
tyeN must also be met for and ENR.

Data present on Dy — g during a program write will determine the
distance from Empty (Full) that the Almost Empty (Almost Full)
flags will become active. See Table I for a description of the six pos-
sible FIFO states. P in Table I refers to the decimal equivalent of
the binary number represented by Dy _ 7 g or 9. Programming op-
tions for the CY7C45X are listed in Table 4.

The programmable PAFE function on the CY7C45X is only valid
when not cascaded. If the user elects not to program the FIFO’s
flags, the default is as follows: the Almost Empty condition (Al-
most Full condition) is activated when the FIFO contains 16 or less
words (empty locations).

Parity is programmed with the D5 — 17 bits. See Table 4 for a sum-
mary of the various parity programming options. Data present on
D5 - 17during a program write will determine whether the FIFO
will generate or check even/odd parity for the data presenton Dy .7
and Dyg _ 15 thereafter. If the user elects not to program the FIFO,
the parity function is disabled. Flag operation and parity are de-
scribed in greater detail in subsequent sections.

Flag Operation

The CY7C45X provides three status pins when not cascaded. The
three pins, E/F, PAFE, and HF, allow decoding of six FIFO states
(Table 1). PAFE is not available when the CY7C45X is cascaded
for depth expansion. All flags are synchronous, meaning that the
change of states is relative to one of the clocks (CKR or CKW, as
appropriate).[*6] The Empty and Almost Empty flag states are ex-
clusively updated by each rising edge of the read clock (CKR). For
example, when the FIFO contains 1 word, the next read (rising
edge of CKR while ENR=LOW) causes the flag pins to outputa
state that represents Empty. The Half Full, Almost Full, and Full
flag states are updated exclusively by the write clock

Table 1. Flag Truth Tablel47]
— 7C455 7C456 7C457
EF |PAFE | HF State Words in FIFO Words in FIFO Words in FIFO
0 0 1 Empty 0 0 0
1 0 1 Almost Empty TP 18P s P
1 1 1 | LessthanorBqualto T'p 256 P+19512 P+ 191024
1 1 0 Greater than Half Full | 2579511 = P 5139 1023 -P 1025 9 2047 — P
1 0 ] Almost Fuall 312 — P 511 1024 — P § 1023 2048 — D 9 2047
0 0 0 Full 512 1024 2048
Notes:

45. CKW will write Dy - ¢ into the programming register. CKR will read
Dy - ¢ during a programming register read.

46. The synchronous architecture guarantees the flags valid for approxi-
mately one cycle of the clock they are synchronized to.

B 2589bb2 0013422 598 W
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47. P is the decimal value of the binary number represented by Dy — 7 for
the CY7C455, Dy - g for the CY7C456, and Dy — ¢ for the CY7C457.
P = 0 signifies that the Almost Empty statc = Empty state.
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Flag Operation (continued)

(CKW). For example, if the CY7C457 contains 2,047 words (2,048
words indicate Full for the CY7C457), the next write (rising edge
of CKW while ENW =LOW) causes the flag pins to output a state
that is decoded as Full.

Since the flags denoting emptiness (Empty, Almost Empty) are
only updated by CKR and the flags signifying fullness (Half Full,
Almost Full, Full) are exclusively updated by CKW, careful atten-
tion must be given to the flag operation. The user must be aware
that if a boundary (Empty, Almost Empty, Half Full, Almost Full,
or Full) is crossed due to an operation from a clock that the flag is
not synchronized to (i.e.,, CKW does not affect Empty or Almost
Empty), a flag update cycle is necessary to represent the FIFQ’s
new state. The signal to which a flag is not synchronized will be re-
ferred to as the opposite clock (CKW is opposite clock for Empty
and Almost Empty flags; CKR is the opposite clock for Half Full,
Almost Full, and Full flags). Until a proper flag update cycle is ex-
ecuted, the synchronous flags will not show the new state of the
FIFO.

When updating flags, the FIFO must make a decision astowhether
or not the opposite clockwas recognized when a clock updates the
flag. For example (when updating the Empty flag), if a write occurs
at least tggew) after a read, the write is guaranteed not to be in-
cluded when CKR updates the flag. If a write occurs at least
tskewa before aread, the write is guaranteed to be included when
CKR updates flag. If a write occurs within tsgew; after or tskew?
before CKR, then the decision of whether or not to include the
write when the flag is updated by CKR is arbitrary.

The update cycle for non-boundary flags (Almost Empty, Half
Full, Almost Full) is different from that used to update the bound-
ary flags (Empty, Full). Both operations are described below.

Boundary and Non-Boundary Flags

Boundary Flags (Empty)

The Empty flag is synchronized to the CKR signal (i.e., the Empty
flag can only be updated by a clock pulse on the CKR pin). An
empty FIFO that is written to will be described with an Empty flag
state until a rising edge is presented to the CKR pin. When making
the transition from Empty to Almost Empty (or Empty to Less
than or Equal to Half Full), a clock cycle on CKR is necessary to
update the flags to the current state. In such a state (flags showing
Empty even though data has been written to the FIFO), two read
clock cycles are required to read data out of the FIFO. The first
read serves only to update the flags to the Almost Empty or Less
than or Equal to Half Fulil state, while the second read outputs the
data. This first read cycle is known as the latent or flag update cycle
because it does not affect the data in the FIFO or the count (num-
ber of words in FIFO). It simply deasserts the Empty flag. The flag
is updated regardless of the state. Therefore, the update oc-
curs even when ENR is deasserted (HIGH), so that a valid read is
not necessary to update the flags to correctly describe the FIFO.In
this example, the write must occur at least tsggw; before the flag
update cycle in order for the FIFQ to guarantee that the write will
beincluded in the countwhen CKR updates the flags. When afree-
running clock is connected to CKR, the flag is updated each cycle.
Table 2 shows an example of a sequence of operations that update
the Empty flag.

Boundary Flags (Full)

The Full flag is synchronized to the CKW signal (i.¢., the Full flag
can only be updated by a clock pulse on the CKW pin). A full FIFO
that is read will be described with a Full flag until a rising edge is
presented to the CKW pin. When making the transition from Full

B 2589bbLe2 0013423 uyc24 N
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to Almost Full {or Full to Greater Than Hailf Full), a clock cycle on
CKW is necessary to update the flags to the current state. Insucha
state (flags showing Full even through data hasbeenread from the
FIFO), two write cycles are required to write data into the FIFO.
The first write serves only to update the flags to the Almost Full or
Greater Than Half Full state, while the second write inputs the
data. This firstwrite cycle is known as the latent or flag update cycle
because it does not affect the data in the FIFO or the count {(num-
ber of words in the FIFO). It simply deasserts the Full flag. The flag
isupdated regardless of the state. Therefore, the update oc-
curs even when ENW is deasserted (HIGH), so that avalid write is
not necessary to update the flags to correctly describe the FIFO. In
this example, the read must occur at least tsgew; before the flag
update cycle in order for the FIFO to guarantee that the read will
be included in the count when CKW updates the flags. When a
free-running clock is connected to CKW, the flag updates each
cycle. Full flag operation is similar to the Empty flag operation de-
scribed in Table 2.

Non-Boundary Flags (Almost Empty, Half Full, Almost Full)

The CY7C45X features programmable Almost Emptyand Almost
Full flags. Each flag can be programmed a specific distance from
the correspondingboundaryflags (Empty or Full). The flags canbe
programmed to be activated at the Empty or Full boundary, or at
any distance from the Empty/Full boundary. When the FIFO con-
tains the number of words or fewer for which the flags have been
programmed, the PAFE flag will be asserted signifying that the
FIFO is Almost Empty. When the FIFO is within that same num-
ber of empty locations from being Full, the PAFE will also be as-
serted signifying that the FIFO is Almost Full. The HF flag is de-
coded to distinguish the states.

The default distance from where PAFE becomes active to the
boundary (Empty, Full) is 16 words/locations. The Almost Fulland
Almost Empty flags can be programmed so that they are only ac-
tive at Full and Empty boundaries. However, the operation will re-
main consistent with the non-boundary flag operation that is dis-
cussed below.

Almost Empty is onlyupdated by CKR while Half Full and Almost
Full are updated by CKW. Non-boundary flags employ flag update
cycles similar to the boundary flag latent cycles in order to update
the FIFOstatus. For example, if the FIFOjust reaches the Greater
than Half Full state, and then two words are read from the FIFO,
awrite clock (CKW)will be required to update the flags to the Less
than Half Full state. However, unlike the boundary flag latent
cycle, the state of the enable pin (ENW in this case) affects the op-
eration. Therefore, set-up and hold times for the enable pins must
be met (tgen and tgeN)- If the enable pin is active during the fla
update cycle, the count and data are updated in addition to EF%
and HF If the enable pin is not asserted during the flag update
cycle, only the flags are updated. Tables 3 show an example of a se-
quence of operations that update the Almost Empty and Almost
Full flags.

The CY7C45X also features even or odd parity checking and gen-
eration. D15 - 17 are used during a program write to describe the
parity option desired. Table 4 summarizes programmable parity
options. If the user elects not to program the device, then parity is
disabled. Parity information is provided on two multi-mode output
pins (Qg/PG1/PEI and Q;7/PG2/PE2). The three possible modes
are described in the following paragraphs.
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Table 2. Empty Flag (Boundary Flag) Operation Example
Status Before Operation Status After Operation
Current Number Number
Stateof | ___ | of Words Next State | __ | of words
FIFO EF {AFE | HF | in FIFO | Operation of FIFO | EF |AFE | HF | in FIFO Comments
Empty 0 ] 1 0 Write Empty 0 0 1 1 Write
(ERW = 0)
Em 0 0 1 1 Write Empty 0 0 1 2 Write
Py ENW = 0)
Empty 0 0 1 2 Read AE 1 0 1 2 Flag Update
(ENR = X)
AE 1 0 1 2 Read AE 1 0 1 1 Read
(ENR =0)
AE 1 0 1 1 Read Empty 0 0 1 0 Read(transitionfrom Al-
(ENR =0) most Empty to Empty)
Em 0 0 1 0 Write Empty 0 0 1 1 Write
4 (ENK = 0)
Empty 1 0 1 1 Read AE 1 0 1 1 Flag Update
(ENR=X)
AE 1 0 1 1 Read Empty 0 0 1 0 Read(transitionfrom Al-
(ENR =0) most Empty to Empty)
Programmable Parity Empty (read recognized as flagupdate) while device Bstays Empty
(read ignored). This occurs because a read can be either recog-
Parity Disabled (Qg/Q17 mode) nized or ignored if it occurs within tggrwz of awrite. The next read

‘When parity is disabled (or the user does not program parity op-
tion) the FIFOstores all 18 bits present on Dy — 17inputs internally
and will output all 18 bits on Qg — 17.

Parity Generate (PG mode)

This mode is used to generate either even or odd parity (as pro-
grammed) from Dg _ 7and Dy — 16. Dg and Dy 7 inputs are ignored.
The parity bits are stored internally as Dg and Dy7, and during a
subsequent read will be available on the PG1 and PG?2 pins along
with the data words from which the parity was generated (Qp - 7
and Qg - 1¢). For example, if parity generate isset to ODD and the
Dy - 7 inputs have an EVEN number of 1s, PG1 will be HIGH.

Parity Check (PE mode)

Ifthe FIFO is programmed for parity checking, it will compare the
parity of Dy . g and Dg _ 17 with the program register. For exam-
ple, Dg and D7 will be set according to the result of the parity
check on each word. When these words are later read, PE; and
PE; will reflect the result of the parity check. If a parity error oc-
curs in Dy _ g, Dg will be set LOW internally. When this word is
later read, PET will be LOW.

Width Expansion Modes

Duringwidth expansion all flags (programmable and nonprogram-
mable) are available. These FIFOs can be expanded in width to
provide word width greater than 18 in increments of 18. During
width expansion mode all control line inputs are common. When
the FIFO is being read near the Empty (Fuil) boundary, it is impor-
tant to note that both sets of flags should be checked to see if they
have been updated to the Not Empty (Not Full) condition to insure
that the next read (write) will perform the same operation on all
devices.

Checking all sets of flags is critical so that data is not read from the
FIFOs “staggered” by one clock cycle. This situation could oceur
when the first write to an empty FIFO and a read are very close to-
gether. If the read occurs less than tsgEws after the first write to
two width-expanded devices, A and B, device A may go Almost
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cycle outputs the first half of the first word on device Awhile device
B updates its flags to Almost Empty. Subsequent reads will con-
tinue to output “staggered” data assurning more data has been
written to FIFOs.

Depth Expansion Mode

The CY7C45X can operate up to 50 MHz when cascaded. Depth
expansion is accomplished by connecting expansion out ( of
the first device to expansion in (XT) of the next device, with XO of
the last device connected to XI of the first device. The first device
has its first load pin (FL) tied to Vs while all other devices must
have thispin tied to V. The first device will be the first to be write
and read enabled after a master reset.

Proper operation also requires that all cascaded devices have com-
mon CKW, CKR, Dy - 17, Qo - 17, and MR pins.
When cascaded, one device at a time will be read enabled so as to
avoid bus contention. By asserting XO when appropriate, the cur-
rently enabled FIFO alerts the next FIFO that it should be en-
abled. The next risingedge on CKR puts Qg — j7outputsofthe first
device into a high-impedance state. This occurs regardiess of the
state of ENR or the next FIFO’s Empty flag. Therefore, if the next
FIFO is empty or undergoing a latent cycle, the Qg - {7buswillbe
in a high-impedance state until the next device receives its first
read, which brings its data to the Qp - 17 bus.

Program Write/Read of Cascaded Devices

Programming of cascaded FIFQs is the same as for a single device.
Because the controls of the FIFOs are in parallel when cascaded,
they all get programmed the same. During program mode, only
parity is programmed since Almost Full and Almost Empty flags
are not available when CY7C45X is cascaded. Only the “first de-
vice” (FIFO with FL=LOW) will output its program register con-
tents on Qg _ 17 during a program read. Qg — 17 of all other devices
will remain in a high-impedance state to avoid bus contention.
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Figure 1. Depth Expansion with CY7C45X
Table 3. Almost Empty Flag (Non-Boundary Flag) Operation Example[*8]
Status Before Operation Status After Operation
Number Number
Current State ___ | of Words Next State | of words
of FIFO | EF |AFE | HF | in FIFO | Operation | of FIFO |EF |PAFE | HF | in FIFO Comments
AE 1 0 1 32 Write AE 1 0 1 33 Write
(ERW =0)
AE 1 0 1 33 Write AE 1 0 1 34 Write
(ENW =0)
AE 1 0 1 34 Read <HF 1 1 1 33 Flag Update and Read
(ENR = 0)
<HF 1 1 1 33 Read <HF 1 1 1 33 Ignored Read
(ENR =1) ( =1)
<HF 1 1 1 33 Read AE 1 0 1 32 Read (transition from
(ENR = 0) <HF to AE)
Table 4. Programmable Parity Options
D17 D16 D15 Condition
0 X X Parity disabled.
1 0 0 Generate even parity on PG output pin.
1 0 1 Generate odd parity on PG output pin.
1 1 0 Check for even parity. Indicate error on PE output pin.
1 1 1 Check for odd parity. Indicate error on PE output pin.
Note:

48, Applies to CY7C45X operations when devices are programmed so
that Almost Empty becomes active when the FIFO contains 32 or few-

er words.
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Ordering Information
Speed Package Package Operating
(ns) Ordering Code Name Type Range
14 CY7C455—14]JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C455-14NC N52 52-Pin Plastic Quad Flatpack
CY7C455-14J1 J69 52-Lead Plastic L.eaded Chip Carrier | Industrial
CY7C455—-14LMB L69 52-Square Leadless Chip Carrier Military
20 CY7C455-201C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C455-20NC N52 52-Pin Plastic Quad Flatpack
CY7C455-20]1 Je9 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C455-20LMB L69 52-Square Leadless Chip Carrier Military
30 CY7C455—-30JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C455—30NC N52 52-Pin Plastic Quad Flatpack
CY7C455-30J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C455-30LMB L69 52-Square Leadless Chip Carrier Military
Speed Package Package Operating
(ns) Ordering Code Name Type Range
14 CY7C456—14JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C456—14NC N52 52-Pin Plastic Quad Flatpack
CY7C456—1411 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C456—-14LMB L69 52-Square Leadless Chip Carrier Military
20 CY7C456-20JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
- | CY7C456—-20NC N52 52-Pin Plastic Quad Flatpack
CY7C456—-20]1 J69 52-Lead Plastic L eaded Chip Carrier | Industrial
CY7C456—-20LMB L69 52-Square Leadless Chip Carrier Military
30 CY7C456—-30JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C456—30NC N52 52-Pin Plastic Quad Flatpack
CY7C456-30J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7CA456—30LMB L69 52-Square Leadless Chip Carrier Military
Speed Package Package Operating
(ns) Ordering Code Name Type Range
14 CY7C457-14]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C457—-14NC NS52 52-Pin Plastic Quad Flatpack
CY7C457-14LC L69 52-Square Leadless Chip Carrier
CY7C457—14J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C457-14LMB L69 52-Square Leadless Chip Carrier Military
20 CY7C457-20JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C457—-20NC N52 52-Pin Plastic Quad Flatpack
CY7C457-2011 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C457-20LMB L69 52-Square Leadless Chip Carrier Military
30 CY7C457-301C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C457-30NC N52 52-Pin Plastic Quad Flatpack
CY7C457-30J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C457-30LMB L69 52-Square Leadless Chip Carrier Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

Vou 1,2,3

VoL 1,2,3

Vi 1,2,3

ViL 1,23

Ix 1,2,3

Icc 1,2,3

Ios 1,23

Ioz 1,2,3
Switching Characteristics

Parameters Subgroups

tCKW 9, 10, 11

tCKR 9,10, 11

T 9,10, 11

TCKL 9,10, 11

tA 9,10, 11

toH 9,10,11

try 9,10,11

tsp 9,10,11

tyD 9,10, 11

{SEN 9, 10, 11

tHEN 9, 10,11

toE 9,10, 11

pG 9,10,11

tpe 9,10, 11

D 9,10, 11

ISKEW1 9,10, 11

tSKEW?2 9,10, 11

tPMR 9,10,11

tSCMR 9,10, 11

toOHMR 9, 10,11

tMRR 9, 10, 11

tMRF 9,10, 11

TAMR 9, 10, 11

tSMRP 9,10, 11

tHMRP 9,10,11

tFTP 9, 10, 11

tAP 9,10, 11

toHP 9,10, 11
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Package Diagrams

52-Lead Plastic Leaded Chip Carrier J69

PIN 1
____mnmwémm

bt
.g__r
Q043
0785 h 0055
0.79S g
0750 b
0.756 h
ut
u)
o)
o]
L 0750
P 0.756 !
0.795 '
52-Square Leadless Chip Carrier L69
045 PIN #1
"] 055
DIMENSIONS IN INCHES
= 022 MIN
g i 028 MAX,
= ’
245 =
055 =
=
E: 045
= { 55
008 R 086
: 100
S2 PLACES 072
=12
740
761
740
76!
21

- ESB‘IEEE 0013428

TOL W

DIMENSIONS IN INCHES MIN.
MAX.

/" —

5
s
0.02t

06290
0.730

0.020 MIN

0020
0130




1 AH40, MU IURLY, \JLAULRN O, 1TR9<

Revision: Tuesday, December 14, 1993 CY7C4558

? CY7C456
= PREIIMINARY
=27 CYPRESS CY7C457

Package Diagrams (continued)

52-Lead Plastic Quad Flatpack N52
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